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Abstract 
The aim of this study was to determine the composition of raw milk from Anatolian water buffaloes raised under 
different village conditions in the Tokat province of Northern Turkey. The study materials included 600 milk samples 
from 120 water buffaloes raised at different farms in 12 separate villages of the Erbaa, Turhal, and Pazar counties in 
the Tokat Province. The dry matter, nonfat dry matter (or solid non fat), fat, protein, lactose, and casein content of the 
milk samples were determined. The study results demonstrated that the mean dry matter, nonfat dry matter, fat, protein, 
lactose, and casein content of the raw milk samples were 16.99±0.108%, 10.88±0.036%, 5.98±0.107%, 4.85±0.043%, 
5.17±0,021%, and 3.61±0.036%, respectively. The study data were evaluated according to the water buffaloes’ 
lactation stage, parity, and season by using the SPSS statistical program. It was concluded that the sampling time, 
parity, village conditions, stage of lactation and calving age had a significant effect (p<0.05) on the dry matter, nonfat 
dry matter, fat, protein, lactose, and casein content of raw milk from the Anatolian water buffalo. 
 




Milk represents an important article in the 
human diet (Sharif and Muhammed, 2009). 
Water buffalos are the second most common 
source of milk source in many countries, and 
the raising of water buffaloes accounts for 
nearly 12% of the total worldwide milk 
production. In the production of dairy products, 
the quality (and hence the composition) of milk 
is as important as the quantity produced. Milk 
composition depends not only on the genotype 
of the animal, but is also affected by various 
factors such as lactation stage, parity, calving 
age, and season. The fat, lactose, protein, and 
dry matter content of water buffalo milk are 
higher than that of cow milk. Ahmad et al. 
(2008) reported mean fat, protein, and dry 
matter content values of 7.0%, 4.35%, and 
17.45%, respectively, for water buffalo milk, 
while Ariota et al. (2007), reported protein and 
fat content values of 8.71% and 3.86%, 
respectively. Previous studies determined that 
the feeding regime Waldner et al. (2002), 
lactation period Sethi et al. 1994), Sekerden et 
al. (1999a), and season Sekerden et al. (1999b) 
also affected the fat, protein, and dry matter 
content of water buffalo milk during dairy 
production. Furthermore, Foltys et al. (1995) 
reported that the protein and fat content of 
water buffalo milk was lower in summer in 
comparison to the winter months.  
In addition to the production of milk, buffaloes 
are also commonly used as draft animals in 
rural areas of developing countries. Buffalo 
milk and meat products constitute an important 
source of protein for low-income farmers, and 
also serve as a significant source of income for 
rural economies Borghese (2005), Yılmaz et al. 
(2011). The water buffalo population, as well 
as water buffalo milk production, has gradually 
decreased in Turkey over the past two decades 
- Combined feed factories that use soy as a feedstock for 
the production of animal feed. Thus processed soybean 
meal as animal feed can be used in livestock farms or 
households own; 
- Soybean processing plants for the production of 
foodstuffs, other than for oil production (meat processing 
plants that use soy products mills, sugar confectionery, 
biscuits, etc.). 
Soybeans through properties and texture can be a substitute 
for meat and meat processors use this product in the 
process. 
The products of soy food chain to reach the following 
consumer storage networks, distribution and sales in 
certain forms: 
  -    Soybean oil; 
- Soya granules, schnitzel or cubes for household use; 
- Soy incorporated into meat products. 
To those listed above, soy may be present in chocolate 
(soy lecithin), ice cream, biscuits etc. 
Medical uses: 
Some research suggests that if consumed regularly, soy 
lowers cholesterol, relieves hot flashes, prevent prostate 
and breast cancer, helps in weight loss and prevents 
osteoporosis. These effects may be due to a characteristic 
of soybeans, namely increased isoflavone concentration, a 
type of estrogen produced by the plant. This research led 
food manufacturers to develop various types of soy 
market that is growing. 
2. MAIZE 
Corn (Zea mays L.) is one of the most important crops 
with multiple uses in human food industry, feed. 
(According to FAO statistics, distribution, consumption 
is 21% human food, animal feed 72%, 7% industry). 
Corn is used in the starch industry, the spirits, glucose 
and dextrin; the seeds are used for extracting oil, used in 
foods diet; Corn is used in animal feed as fodder 
concentrate (grain), corn, green grass (silage), stems 
(stalks) mixed with urea and molasses and silage (fodder 
juicy). 
Professional organizations on product chain 
- Farmers Association of Romania (AFR) 
-  National Association of Milling and Baking Romania 
(Anamob) 
- Romanian Employers Milling Industry, Bakery and 
Flour Products (Rompan) 
- League of Associations of Agricultural Producers in 
Romania (Lapar) 
-   National Union of Agricultural Producers in Romania 
(Unpar) 
- National Association of Manufacturers Employers 
fodder - (Nutricomb) 
- Employers' Federation of Food Industry (Romalimenta) 
In Romania around 1000 operators are involved in this 
industry, consumer marketing units excluding maize and 
maize products. 
3. COTTON 
The main uses of cotton refers to the textile industry, but 
the seeds of Gossypium, the source of the cotton-
containing oil, vitamins, minerals, salt and food protein, 
and the pressing are used in the manufacture of cooking 
oil, soap, margarine, cosmetics, bitumen and production 
of wax and can be used as animal feed. Cotton is also 
widely used in medicine, for example refined oil seed 
Gossypium can be used during breastfeeding as a 
preventive method for arteriosclerosis. 
4. RAPE 
The main uses of rape refer to the manufacture of 
biodiesel, a fuel that is used instead of diesel cars, which 
is cheaper and less polluting. Also it produced by 
processing rapeseed cakes with high forage value 
containing 38-42% protein, carbohydrates and minerals. 
Rapeseed oil is widely used in industry and nutrition. It 
can also be used in medicine in the treatment of digestive 
or dermatological disorder. 
5. SUGAR BEET 
 Worldwide, it is the second source beet sugar after sugar 
cane indispensable product for human nutrition due to 
high energy value (4000 cal/kg meat and bread to 1500, 
respectively 2200 cal/kg). Beets provide about 40-45% of 
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Sahin et al. (2011). The number of Anatolian 
water buffaloes in Turkey was 366,150 in 1991, 
and 117,591 in 2013 (TÜİK, 2014). There are 
two general types of water buffalo, which are 
the swamp water buffalo and the river water 
buffalo. The river water buffalo is the type that 
is more suitable for milk production. Water 
buffaloes in Turkey are known as Anatolian 
water buffaloes, which are considered as part of 
the Mediterranean water buffalo breed; the 
Mediterranean water buffalo, on the other hand, 
represents a subgroup of the river water buffalo 
Soysal et al. (2005). Anatolian water buffaloes 
are raised in most rural areas of Turkey, 
especially in the Northern, Central, Western, 
Eastern and Southeastern regions of the country 
Atasever and Erdem (2008). Anatolian water 
buffaloes are mainly raised for their milk, and 
also slaughtered for their meat after their 
productive age passes Sekerden (2001). Due to 
their resistance to diseases and relatively lower 
feed consumption, the Anatolian water buffalo 
represents a preferred breed in the different 
regions of Turkey. However, when considering 
milk quality, dairy operations in Turkey 
generally take into consideration the genetic 
background of the water buffaloes, while 
overlooking the importance and effects of 
environmental factors in milk production.  
In this context, the aim of this study was to 
determine the effects of village conditions, 
parity, calving age, sampling time and lactation 
stage on the milk composition of Anatolian 
water buffaloes.  
 
MATERIALS AND METHODS 
 
Location of the Experiment 
This study was conducted in the Tokat province 
within the Middle Black Sea Region of Turkey. 
The Tokat province is located between 35° 27’ 
and 37° 39’ East longitudes, and 39° 52’ and 
40° 55’ North latitudes. The province has a 
transitional climate, with characteristics 
intermediate between the Black Sea oceanic 
climate and the Anatolian continental climate. 
The long-term average yearly temperature 
ranges between 8.1°C and 14.2°C. Average 




A total of 120 Anatolian water buffaloes raised 
at different farms in 12 separate villages of the 
Turhal, Pazar and Erba counties in the Tokat 
Province were evaluated between Data 
collection started in February 2012 as for as 
May 2014. Sample collection was performed 
between February 2012 as for as May 2014, 
and 600 samples were collected. Lactating 
water buffaloes were allocated to one of the 
following three lactation stage groups: the day 
30±15, 60±15 and 90±15 group, which was 
considered as the early (assigned a value of 1); 
the day 120±15, 150±15 and 180±15 group, 
which was considered as the middle group 
(assigned a value of 2); and the 210±15, 
240±15 and 270±15 day group, which was 
considered as the late group (assigned a value 
of 3). The water buffaloes were also divided 
into groups depending on their number of 
parity. As such, water buffaloes with the same 
number of parity were allocated to the same 
group, while all water buffaloes with more than 
seven parities were included into the group 
with seven parity. Raw milk samples (approxi-
mately 50 ml) were collected from each udder 
quarter under aseptic conditions during the 
morning milking. After milking the raw water 
buffalo milk into plastic containers composed of 
2-bromo-2-nitropropane-1.3-diol (Bronopol), 
milk samples of 50 mL were prepared by 
transferring the collected raw milk into clean, 
aseptic milk bottles. The milk samples were 
then stored cold inside the sterile bottles. 
 
Analysis of Milk Composition 
The dry matter (%w/w), nonfat dry matter 
(%w/w), fat (%v/v), protein (%w/w), lactose 
(%w/w), and casein (%w/w) contents of water 
buffalo milk samples were determined by using 
a FOSS Milko ScanTM 120 milk analyzer.  
 
Statistical Analysis 
In this study, lactation stage, parity, village 
condition and season were evaluated as fixed 
factors. To determine the environmental effects 
on milk production, the general linear model 
(GLM) procedure was used SPSS program 
(SPSS. IBM Corp Ver. 20.0). Data were 
analyzed by using a least square analysis of 




effects. Duncan’s multiple range test (1955) 
was applied to compare means between 
subgroups.  
The utilized model was as follows: 
Yijklmn =µ+ai+bj+ck+ dl+fm+eijklmn 
Where: 
Yijklmn: Observation value for milk components  
µ: Population mean 
ai: The effect of village conditions (j: 1,2,….12) 
bj: The effect of the parity (k: 1, 2, …….7) 
ck: The effect of calving age (I =3, 4,5, …9) 
dl: The effect of sampling time (m: 1,2,3) 
fm: The effect of the lactation stage (n = 1: 
early; 2: mid; 3: late) 
eijklmn.:The random residual effect 
RESULTS AND DISCUSSIONS 
Chemical Composition of the Milk Samples 
According to the study results, the mean dry 
matter, nonfat dry matter, fat, protein, lactose, 
and casein content of raw milk samples from 
the Anatolian water buffalo were 
16.99±0.108%, 10.88±0.036%, 5.98±0.107%,  
4.85±0.043%, 5.17±0,021%, and 3.61±0.036%, 
respectively. Similar results were obtained by 
Macedo et al. (2001) at São Paulo State 
(Brazil). A descriptive analysis of the variables 
evaluated within the content of the current 
study is provided in Table 1.  
 
Se: standart error 
 
The results obtained from the preliminary 
analysis of the mean dry matter, nonfat dry 
matter, protein, fat and lactose content values 
for fixed factors are shown in Figure 1, Figure 
2, Figure 3, Figure 4, and Figure 5. Based on 
these analyses, it was determined that sampling 
time, parity, village conditions, lactation stage 
and calving age had a significant effect on the 
dry matter, nonfat dry matter, fat, protein, 
lactose, and casein content of raw milk from 
the Anatolian water buffalo (p<0.05). In the 
current study, the lactose content of the milk 
samples (5.17±0,021%) was found to be higher 
than some of the values reported in previous 
studies Lopes (2009), Lingathurai et al. (2009), 
Han et al. (2012), Gürler et al. (2013). There 
were also earlier studies that determined lactose 
content values similar to the ones in the current 
study Macedo et al. (2001), Mahmood and 
Sumaira (2010), Damé et al. (2010). On the 
other hand, fat content was identified as the 
characteristic that demonstrated the highest 
variability in our sample, with many different 
factors appearing to affect the fat content of 
Anatolian water buffalo milk. 
 
The mean dry matter (16.99±0.108 %w/w), fat 
(5.98±0.107 %v/v), protein (4.85±0.043 
%w/w), and lactose (5.17±0.021 %w/w) 
content of this milk samples were higher than 
the content values reported by Enb et al. 
(2009), and lower than the content values 
reported by Sekerden and Avsar (2008). 
Furthermore, the fat and dry matter content of 
this samples were lower than the content values 
reported by Han et al. (2007), while fat content 
this samples was lower than the values reported 
by Gürler et al. (2013). The mean dry matter 
content of this samples was lower than the 
results reported by certain authors Kök (1996), 
Macedo et al. (2001), Coelho et al. (2004), 
Mahmood and Sumaira (2010), yet higher than 
the results reported by Damé et al. (2010) and 
Gürler et al. (2013). Moreover, the protein 
content values of this samples were similar to 
the content values reported in previous studies 
on intensive water buffalo farming " Rosati 
and Van Vleck (2002), Zicarelli (2004), 
Cecchinato et al. (2012), and also similar to the 
statistics published by the National Water 
Buffalo Breeders Association ANASB (2010). 
 
Table 1 Descriptive analysis of the variables studied 
Parameters  N Mean       Se  Minimum  Maximum 
Dry matter  (%w/w) 600 16.99 0.108 10.74 27.2 
Non fat dry matter  (%w/w) 600 10.88 0.036 8.868 19.446 
Fat  (%v/v) 600 5.98 0.107 1.01 16.829 
Protein  (%w/w) 600 4.85 0.043 2.146 15.643 
Lactose  (%w/w) 600 5.17 0.021 2.105 6.25 
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This research samples’ protein content was also 
higher than the content values identified by 
certain researchers Lingathurai et al. (2009), 
Damé et al. (2010), Gürler et al. (2013). The fat 
content values identified in the milk samples 
from this study were lower than the values 
reported in previous studies Kök (1996), 
Macedo et al. (2001), Rosati and Van Vleck 
(2002), Zicarelli (2004), Coelho et al. (2004), 
Lingathurai et al. (2009), Lopes (2009), 
Mahmood & Sumaira (2010), Cecchinato et al. 
(2012). An exception to this was Tiezzi et al. 
(2009) study, which identified fat content 
values similar to our own in two herds in 
Northeastern Italy. Yet, the fat content value 
reported by Tiezzi et al. (2009) was higher than 
the value reported by Damé et al. (2010) for 
Murrah and Mediterranean water buffaloes. 
The casein content of this samples was very 
similar to the content values (3.86%w/w) 
reported by Ariota et al. (2007) and Cecchinato 
et al. (2012). 
Environmental effects 
 
The ratio of milk components (fat, protein, 
lactose, and total solids) can vary according to 
nutrition, the season of the year, and other 
factors such as the age, breed, and lactation 
stage of the animal Amaral et al. (2005), Damé 
et al. (2010). In this study, the effect of 
lactation stage on water buffalo milk fat content 
was identified as significant (p>0.05). Sekerden 
and Avsar (2008) had similarly reported that 
lactation stage significantly affected the fat 
content of water buffalo milk (p<0.05), while 
the effect of the village conditions on the 
protein content was not significant (p>0.05). 
Patel et al. (1991) and Sethi et al. (1994) had 
similarly determined that the mean fat content 
of water buffalo milk was significantly affected 











In this context, a considerable variation was 
observed in the fat, dry matter, and casein 
content of this milk samples depending on the 
lactation stage of the animal. This observation 
was in parallel with the findings from the 
studies of Patel et al. (1991), Darshan et al. 
(1991), and Sethi et al. (1994). Previous studies 
have also determined that nutrition Waldner et 
al. (2002) and lactation stage Sethi et al. 
(1994), Sekerden et al. (1999a) can 
considerably affect the fat, protein, and dry 
matter content of water buffalo milk.  
The effect of sampling time on the fat content 
of this milk samples was identified as 
significant. On the other hand, another study 
conducted with Anatolian water buffaloes 
demonstrated that the effect of sampling time 
on fat content was not significant (p>0.05) 
Sekerden and Avsar (2008). The effect of 
sampling time of the protein content of this 
milk samples was identified as significant. In a 
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and Avsar (2008) had similarly reported that 
lactation stage significantly affected the fat 
content of water buffalo milk (p<0.05), while 
the effect of the village conditions on the 
protein content was not significant (p>0.05). 
Patel et al. (1991) and Sethi et al. (1994) had 
similarly determined that the mean fat content 
of water buffalo milk was significantly affected 











In this context, a considerable variation was 
observed in the fat, dry matter, and casein 
content of this milk samples depending on the 
lactation stage of the animal. This observation 
was in parallel with the findings from the 
studies of Patel et al. (1991), Darshan et al. 
(1991), and Sethi et al. (1994). Previous studies 
have also determined that nutrition Waldner et 
al. (2002) and lactation stage Sethi et al. 
(1994), Sekerden et al. (1999a) can 
considerably affect the fat, protein, and dry 
matter content of water buffalo milk.  
The effect of sampling time on the fat content 
of this milk samples was identified as 
significant. On the other hand, another study 
conducted with Anatolian water buffaloes 
demonstrated that the effect of sampling time 
on fat content was not significant (p>0.05) 
Sekerden and Avsar (2008). The effect of 
sampling time of the protein content of this 
milk samples was identified as significant. In a 





and Avsar (2008) also reported that the effect 
of sampling time on the protein content of 
water buffalo milk was significant (p<0.05). In 
the current study, we observed that the lactation 
stage had a significant effect on both the dry 
matter and nonfat dry matter of the milk 
samples (p>0.05). This observation was in 
parallel with the results of previous studies 
Sekerden et al. 1999, Sekerden and Avsar 
(2008). Furthermore, Sethi et al. (1994) also 
described that the mean dry matter and nonfat 
dry matter content of water buffalo milk were 
both significantly affected by the stage of 
lactation. The protein and fat content of these 
samples were significantly affected by the 
lactation stage. Sekerden and Avsar (2008) 
have also determined that the lactation stage 
had a significant effect on the protein and fat 
content (p<0.05). Lactation stage had a 
significant effect on the casein content of this 
samples (p<0.05). Similar results pertaining to 
the lactation stage were obtained in the study of 
Sekerden et al. (1999), which also determined 
that the lactation stage had a significant effect 
on the dry matter and fat content. This 
observation was consistent with the result of 
this study, and also the results of the study of 
Sethi et al. (1994). Darshan et al. (1991) have 
reported that the effect of lactation stage on the 
dry matter content was insignificant (p>0.05). 
According to previous studies, the fat content 
of water buffalo milk was affected by both the 
number of lactation Patel et al. (1991), Sethi et 
al. (1994), Sekerden et al. (1999), and the 
lactation stage Sekerden et al. (1999). 
 
CONCLUSIONS 
The chemical composition of water buffalo 
milk is rich in nutrients; it thus offers 
considerable opportunities for the expansion of 
local dairy production, and also for meeting the 
increasing demand for milk. The composition 
that was indentified within the context of this 
study for raw milk from the Anatolian water 
buffalo was in agreement with the results of 
previous studies. The chemical composition of 
these milk samples also met the requirements 
of the Turkish Food Codex. In the current 
study, it was also determined that the dry 
matter, nonfat dry matter, fat, protein, lactose, 
and casein content of raw milk from the 
Anatolian water buffalo were affected by 
environmental factors.  
The quality and composition of milk are of 
great importance for the dairy industry, since 
the composition of milk is also directly 
associated with the milk yield. The most 
significant finding of this study was the 
observation that different village conditions 
resulted in different dry matter, nonfat dry 
matter, fat, protein, lactose, and casein content 
values. Additional studies need to be conducted 
in Turkey to further elucidate the effects of 
environmental factors on the composition water 
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and Avsar (2008) also reported that the effect 
of sampling time on the protein content of 
water buffalo milk was significant (p<0.05). In 
the current study, we observed that the lactation 
stage had a significant effect on both the dry 
matter and nonfat dry matter of the milk 
samples (p>0.05). This observation was in 
parallel with the results of previous studies 
Sekerden et al. 1999, Sekerden and Avsar 
(2008). Furthermore, Sethi et al. (1994) also 
described that the mean dry matter and nonfat 
dry matter content of water buffalo milk were 
both significantly affected by the stage of 
lactation. The protein and fat content of these 
samples were significantly affected by the 
lactation stage. Sekerden and Avsar (2008) 
have also determined that the lactation stage 
had a significant effect on the protein and fat 
content (p<0.05). Lactation stage had a 
significant effect on the casein content of this 
samples (p<0.05). Similar results pertaining to 
the lactation stage were obtained in the study of 
Sekerden et al. (1999), which also determined 
that the lactation stage had a significant effect 
on the dry matter and fat content. This 
observation was consistent with the result of 
this study, and also the results of the study of 
Sethi et al. (1994). Darshan et al. (1991) have 
reported that the effect of lactation stage on the 
dry matter content was insignificant (p>0.05). 
According to previous studies, the fat content 
of water buffalo milk was affected by both the 
number of lactation Patel et al. (1991), Sethi et 
al. (1994), Sekerden et al. (1999), and the 
lactation stage Sekerden et al. (1999). 
 
CONCLUSIONS 
The chemical composition of water buffalo 
milk is rich in nutrients; it thus offers 
considerable opportunities for the expansion of 
local dairy production, and also for meeting the 
increasing demand for milk. The composition 
that was indentified within the context of this 
study for raw milk from the Anatolian water 
buffalo was in agreement with the results of 
previous studies. The chemical composition of 
these milk samples also met the requirements 
of the Turkish Food Codex. In the current 
study, it was also determined that the dry 
matter, nonfat dry matter, fat, protein, lactose, 
and casein content of raw milk from the 
Anatolian water buffalo were affected by 
environmental factors.  
The quality and composition of milk are of 
great importance for the dairy industry, since 
the composition of milk is also directly 
associated with the milk yield. The most 
significant finding of this study was the 
observation that different village conditions 
resulted in different dry matter, nonfat dry 
matter, fat, protein, lactose, and casein content 
values. Additional studies need to be conducted 
in Turkey to further elucidate the effects of 
environmental factors on the composition water 
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Two hundred day old guinea fowl keets were reared in free-range intensive system to determine the effect of 
production system on growth traits. All birds kept indoor until 7 weeks, and half of them had access to 
outdoor until 18 weeks of age. All birds were individually weighed with two weeks intervals. Feed 
consumption was determined and feed conversion ratio was calculated. Production system had a significant 
effect on live weight until 14 weeks of age (P<0.05) and intensively reared birds had higher live weights.  
The difference between the weights of free-range and intensive system was not significant between the ages 
of 14-18 weeks. Mean body weight of guinea fowls in free-range system was 1196.61 g, whereas 1203.8 g in 
intensive system. Male guinea fowls had significantly higher weights than females at all ages in both 
production systems (P<0.05). Male guinea fowls reached 1241.67 g at 18 weeks and females had a mean 
body weight of 1158.74 g at the same period. Birds reared in free-range system had significantly higher feed 
consumption at all ages. Production system had significant effect on feed conversion ratio (FCR), and 
intensively reared guinea fowls had better FCR.FCR of free-range guinea fowls was found as 6.43 and 5.80 
in intensive system. 
 
Key words: guinea fowl, production system, free-range, live weight, feed conversion ratio. 
INTRODUCTION 
Guinea Fowl are raised mainly for meat and 
egg production and hobby purposes (Joubert, 
1980). In Africa, guinea fowl production has 
cultural significance as a traditional activity 
(Konlan et al., 2011), and guinea fowl meat and 
eggs are second to chicken eggs and meat in 
terms of poultry product consumption 
(Bernacki et al., 2013). The relatively high 
resistance of guinea fowl to poultry diseases 
has made them attractive to farmers in some 
parts of the world (Joubert, 1980), and the 
higher protein (23% vs 21%) and lower fat 
content (4% vs 7%) of guinea fowl meat in 
comparison to chicken (Nsoso et al., 2003) has 
spurred the production of guinea fowl as an 
alternative poultry enterprise, not only in 
developing countries (Nahashon et al., 2006), 
but in a number of European countries as well, 
particularly in France, Belgium and 
Scandinavia (Baeza et al., 2001).  
In commercial production, guinea fowl are 
raised in confinement with management 
practices similar to those of chickens. But, they 
are mainly reared under extensive or semi-
intensive systems (Karacay and Sarica, 2004), 
which, when compared to intensive systems, 
offer a number of advantages to producers, 
especially in developing countries. Their 
adaptability to different environmental 
conditions makes them attractive to farmers 
looking to raise small flocks in their yards 
under free-range production systems 
characterized by very low inputs, albeit low 
productivity as well.  
The majority of studies related to guinea fowl 
focus on growth performance, meat quality and 
egg production, with only limited research 
investigating effects of different production 
systems on growth parameters. Therefore, this 
study assessed live weight, feed consumption 




Preistatistik.Tablo.doistab_id=1 40, 141 and 487 
Accessed (12.09.2014).  
Yılmaz A., Ekiz B., Soysal M.İ., Yılmaz İ., Yalçıntaş H., 
2011. Certain carcass and meat quality characteristics 
of Anatolian water waterbuffalos. 8th Global 
Conference on the Conservation of Animal Genetic 
Resources, Tekirdağ. Department of Animal Science, 
Faculty of Agriculture Namık Kemal University. 
Waldner D.N., Stokes S.R., Jordan E.R., Looper M.L., 
2002.Managing milk composition: Normal sources of 
variation. http://www.osuextra.okstate.edu/ 
pdfs/F4016web.pdf. Accessed (05.06.2012). 
Zicarelli L., 2004. Water buffalo milk: Its properties, 
dairy yield and Mozzarella production. Veterinary 
research communications. 28: 127-135. 
 
